In this study, we incidentally identified several substitutions in the extracellular 93 domain of the F protein that enhance its fusion activity. We also noticed that most SSPE golden hamsters (SLC-Japan, Shizuoka, Japan) were anesthetized with sevoflurane. counting the number of nuclei in syncytia (Fig. 1D) . The S262R and N462K protein), they did not induce syncytia in Vero or Vero/hSLAM cells (data not shown). 
295
We noted that the T461I and S103I/N462S/N465S substitutions are present in multiple 296 SSPE strains (see Fig. S2B in the supplemental material) and located in the 297 fusion-controlling regions described above (Fig. 2) . (Fig. 1A) . The quantitative plasmid-mediated fusion assay also showed that 306 these two mutant F proteins have 2.5~5 times higher fusion activity in Vero/hSLAM 307 cells than the wild-type F protein (Fig. 1B) . Single substitution N462S or N465S 308 slightly increased fusion activity of the F protein, but combined substitutions of 309 S103I/N462S/N465S additively enhanced fusion activity. The F protein containing the T461I or S103I/N462S/N465S substitution also induced syncytia in receptor-negative
311
(SLAM-and nectin 4-negative) Vero cells ( Fig. 1C and D) .
312
Surface expression of the mutant F proteins with enhanced fusion activity. To 313 determine why these mutant F proteins exhibit enhanced fusion activity, their cell 314 surface expressions were examined (Fig. 3) of fusion in Vero cells (Fig. 1D ). These substitutions were incorporated into occasionally infected single cells (Fig. 4A) . By contrast, all five recombinant viruses 331 with the mutant F proteins induced syncytia even in Vero cells.
332
These recombinant viruses were also examined for their ability to infect human 333 neuroblastoma cell lines IMR-32 and SYM-1, which do not express SLAM and nectin 4.
334
The absence of nectin 4 in these neuroblastoma cell lines was confirmed by RT-PCR to 4-negative cells appeared to correlate well with survival rate after virus challenge.
358
The brains were collected from moribund and dead animals, and spread of After observation with a fluorescent stereomicroscope, some of the brains were also 372 subjected to histopathological examination (Fig. 7) . Inflammatory cell infiltration was especially in the cerebral cortex (Fig. 7A, B and E) and the pyramidal layer and dentate 378 gyrus of the hippocampus (Fig. 7C, D and F) . In these lesions, nuclear fragmentation, Unexpectedly, apparent syncytium formation was not observed in both cell lines (Fig. 8) .
404
Although small syncytium-like cells were occasionally observed in the cells cocultured 
408
Moreover, expansion of these small syncytium-like cells was not found, even when the 409 cells were observed at 7 days after overlay. with Vero cells (see Table S1 in the supplemental material) (8, 20, 33 unidentified mutations of the F gene, including those found in our study.
537
In the present study, we used 10 day-old suckling hamsters, as 3 week-old weaning 538 hamsters were not susceptible to the viruses unlike the prior report using viral-like 539 particles (2). This suggests that the maturity of the host immune system is also Table   889 890 
